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AUTHORS : Shalimova, K. V., Travina, T. S., and Rezvyy, R. R. 


TITLE: Photoconductivity of volycrystalline cadmium-sulfide layers 
PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 334-337 


TEXT: The authors studied the photoconductivity of polycrystalline CdS 
layers in a broad range of wave lengths of the exciting light. The 
production methods of the layers were considered in this connection. The 
layers were produced by sputtering onto insolating base layers (glass, 
quartz) in vacuum (5-10-72 mm Hg), in argon atmosphere and hydrogen sulfide 
atmosphere (1.0-0.5 mm Hg). The base layer temperatures ranged between 
room temperature and 550°C, the films attained a thickness of between 
2°10°° and 291974 cm. 600 specimens were prepared. Studies were carried 
out by means of a 3MP-3 (ZMR-3) mirror monochromator with quartz lens; a4 , 
PkOw.10008 (DKSSh-1000B) xenon direct-current valve served as light sourdé= 
The specimens were subjected to light pulses of a frequency of 3620.5 cps. 
The electrical vlant consisted of an electric measuring stage, a broad-band 
amplifier, a millivoltmeter and an 30-7 (EO-7) oscilloscope. All measure- 
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ments were made in the linear part of the characteristic of the specimens. 
The photocarrier life-time + of some specimens was determined. No photo- 
sensitivity wags found to exist in specimens, produced by sputtering CdS in 
vacuum and argon, whose base layer was at room temperature. Layers 
sputtered in a vacuum onto a base layer with a temperature of 150°C, 

showed also no photoconductivity, The resistivity of these layers was 


Gre nit chm-cm. Specimens prepared in hydrogen-~sulfide atmosphere and 
which had a resistivityof 1-10 ohmecm, were also not photoconductive. 
Photocurrents occurred, however, in specimens with a resistivity of 
100 ohmecm. Specimens sputtered onto a base layer pre-heated to more than 
300°C, showed a stable photoconductivity. This holds for all three kinds 
of atmosphere. The conditions under which the layers had been produced 
exerted no influence upon photoconductivity when the base layers were 
pre-heated to 450°C. The results of Figs. 1 and 2 show that the photo- 
surrent depends in a complex manner on the wavelength of the exciting 
light. Two maxima occur in the 225-700 mp range. The maximum of the 
less-sensitive specimens lies in the visible range (A=510 mu), while the 
highly sensitive specimens posses a broader maximum in the UV. According 
to the authors’ measurements, the photocarrier life-time determined from 
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the drop of light stream on interruption is (1-6)-1077 seconds. As the 
Figs. indicate, +t is practically independent of the wave length, excent for 
the ranges in which the photoconductivity is not particularly large. In 
these ranges, life-time increases Somewhat. Furthermore, the spectral 
distribution of the photoconductivity is independent of the layer thickness 
and the temperatures of base layer and medium. Photoconductivity depends, 
however, on the resistance of the layer. Resistance and photosensitivity 
of the layers increase with rising base layer temperature. There are 
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300°C, showed green luminescence. The absorption spectrum showed a 


complex structure at T1338 K Fig. 1 represents the microphotographs of 
the spectra. Results clearly show that the absorption band of the spectrum 
in the range 4600-5070 & depends on the mode of formation of samples. At 
low temperatures, it is closely connected with luminescence. The 
substances studied displayed one or two maxima which depended on the 
production technology of preparations; they were, however, independent of 
the layer thickness. There are 1 figure and 6 references: 5 Soviet-bloc 
and 1 non-Soviet-bloc. 
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AUTHORS: cShalimova, K.V., Andrushko, A.F.. 
TITLE: Electron and X-ray diffraction studies of the 

structures of thermally treated powders of cadmium 

sulphide 
SERTODICAL: Kristallografiya, v.7, no.3, 1962, 371-373 + 1 plate 
TEXT: CdS can occur with either the hexagonal, alpha, high- 3 
temperature form (wurtzite type) or with the cubic, beta, low- 


structure. 
(HoS, He, 


temperature 


atmospheres Ho, 


substantially stable. 


air) on mixtures of the 
has been studied by X-ray and electron diffraction. 
concluded that at temperatures below 490 to 520°C both forms are 

At higher temperatures the cubic form goes - 


The effect of heat treatment in various 


two forms 
It was 


to the hexagonal. In air the transition temperature is 525 + 5°C 


and in vacuo 495 + 5°C. 


and in air recrystallization proceed 


of alpha-CdS grow from O.1 
On heating in air at 520 to 660°C, 


place with the formation of sulphates. 
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[Specialized guide to semiconductors and semiconductor devices] 
Spetsial'nyi praktikum po poluprovodnikar i poluprovodniko- 
vym priboras. loskva, Gos. energ. izd-vo, 1962. 303 p. 
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3/0076 63 008/003 /oubi fous 
_- AUTHOR: .Shalimova, K. V.; Morozova, N. K.; Soldatov, V. S. — . : yee 
TITLE: The erystelline structure of zinc-sulfide films io ae , : 

-SOURCE: Kristallogrefiya, v. 8, no. 3, 71963, 161 462 med 


“TOPIC TAGS: crystal growth, crystal structure, ZnS, x-ray diffraction, A, HS 


ABSTRACT: The authors made detailed studies of the crystal structure of ZnS 

£41ms in relation to temperature and material im Garg substrate and also in relation: 
. ‘to the atmosphere, structure of initial powder j rd fusing temperature of this - 
‘powder. They prepared films from both cubical and hexagonal forms of powder on ‘ 
glass and quartz substrates at temperatures from 20 to 8000. The experiments +} 
‘Showed that temperature of the evaporator and structure of the initial material 
have no effect on the crystal structure of the films. This structure depends 
‘chiefly on temperature of the substrate at the moment the film forms on it.: It 
-elso depends on the atmosphere in which the film is deposited and on the meteriel 
‘of the substrate. At lower temperatures (200-300C) the structure is generally thet: 
of zine blende if the substrate is glass, but it 4s hexagonal if the substrate is 
‘quartz; and this film forms at somewhat lower temperature in a vacuum (2200) than 
in KS (300C). Mixtures of both structures are deposited at higher temperatures, 
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but the cuble phase is dominant on quartz substrates at a temperature of 700C, 
whereas films formed in the 400-4706 range on glass substrates exhibit hexagonal .. 
structure exclusively. The cubic phase appears suddenly and abundantly, however, oS 
On cooling below 400C or heating above 470C. Orig. art, has: 4 figures. [Abstrac-. 
.ter's note: 4 figures referred to in text but no grephics accompany article.] a 
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SrOS 3 Shalinova, K. V.; Morozova, N. K. : 

TITLE: On the nature of absorption in sine sulfide 

SOURCE: IVUZ, Fizika, no. 2, 1964, 98-10 


TOPIC TAGS: optical absorption, polycrystalline structure, stoichiometric : 
composition, Spectrograph ISP 28, hexagonal specimen, crystal structure, film 
substrate, excitation level, zinc sulfide, Hitachi spectrophotometer 


ABSTRACT: Optical absorption in thin polycrystalline ZnS layers was studied as a 
function of its stoichiometric composition. 

by using an Hitachi 

ISP-28 at 77K. 


mys) 
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ACCESSION NR: AP4036565 '  §/0139/64/000/002/0104/0109 

| AUTHORS: Shalimova, K. V.; Morozova, N. K. a. oo . 

f ! cere eng eng es tate: chem seemeae met aera” 

‘| PITLE: Temperature dependence of absorption spectra of zine sulfide re ne 

‘films | 

jSOuRGE: IVUZ. Fizika, no. 2, 1964, 104-109 

' POPIC TAGS: absorption spectra, fused quartz, ultraviolet light, speotrograph, 

!cubic lattioe, wavelength; temperature displacement coefficient, single crystal, 

i spectrograph ISP 28, ultraviolet lamp GSVD 120 : 
4. 


i 

{ ABSTRACT: The absorption spectra of ZnS were studied (with an IsP-28 type 

| spectrometer) as a function of temperature from 77K to room temperature. The speoi 
|mens were prepared by vacuum deposition on fused quartz in argon and hydrogen 

sulfide atmospheres. A GSVD-120 lamp served as a source of ultraviolet light. The | ; 
.j cubie lattice specimens showed three absorption bands at 77K al 3273, and ie 
haa 8). ‘Of these, only two are visible at room temperature (wavelengths of 3280 


“and 3360 OF ‘The 3273 A band showed a temperature displacement coefficient equal to 5 
4.5 x 1074 ev/degree, and the 3210 & band of 3.3 x 1074 ev/degree. The cubical 
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al : 
j lattice specimens with hexagonal traces showed absorption bands of 3120, 3190, 3217, 
13273, and 3290 R at 771°K. These shifted toward greater wavelengths when the temper~ 
‘| ature was raised to 293K. A table is presented for comparing the temperature dis- ' 
| placement coefficients of single orystal, powder, and polycrystalline film specimens 
tor C and A-2nS. The shift in absorption bands is attributed to transition of 


| electrons on various active levels with different degrees of forbiddenness. Orig. 
jart. has: 4 figures and 1 table. : : 
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T. S.; Potapov, Yu. vV.; Staro- 


AUTHORS: Shalimova, K. Ve; Travina, 
\ stin, V- V- 


TITLE: Electric properties of polycrystalline cadmium sulfide films 


'soURCE: IVUZ- Fizika, no. 3, 1964, 134-139 


“TOPIC TAGS: cadmium sulfide, thin film, sublimated film, carrier 
| aensity: carrier mobility, Hall effect, electric conductivity 


/ ABSTRACT: The purpose of the research was to study and to learn 


Le control the electric properties of sputtered layers of cadmium 
| sulfide. The thin polycrystalline films were obtained by evaporat~ 
ting nonluminescent cadmium-sulfide powder in vacuum (10 --10°° mm Hg) 
and also in spectrally pure argon and hydrogen sulfide (0.5--1 mm Hg) « 
The substrate was insulating and its temperature could be varied and 
controlled. The evaporator of the initial material could also be 
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varied from 500 to 1100C. The electric conductivity and the Hall i 
effect in these film specimens were investigated as functions of the | 
sublimation temperature of the initial substance, and-also of the | 
medium in which the films were sputtered, and the substrate tem- : 
perature at the instant of condensation of the semiconductor layer 
on the substrate. Data are given on the electric conductivity of | 
these layers as functions of the medium, sputtering of the initial 
‘powder, its sublimation temperature, heating of the substrate on | 
iwhich the specimen is deposited, and the thickness of the sample. | 
|The Hall-effect measurements of cadmium-sulfide films obtained under 
different technological conditions are used to calculate the mobility | 
‘and density of the carriers. A connection is established between | 
| 
i 
| 


a hee mobility and the density or thickness of the layer.. The experi-~ 

mental and theoretical data are compared. It is concluded that at 

_ Ithe instant. when the sulfide layer is sputtered, excess cadmium 
_|atoms penetrate into it, and these determine the dark conductivity 

-,jof the sample, along with exerting an influence on the scattering of 
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the carriers. There is no rigorous theory of carrier scattering in 
‘thin semiconductor layers but approximate calculations show that the 
“scattering on the surface of the layer and on the boundaries between 
_individual crystallites can greatly reduce the mobility. This dis- | 
;tinguishes the produced films from single crystals of cadmium sul- 
‘fide and probably explains the dependence of the electric conductiv- 
!ity on the layer thickness. Orig. art. has: 5 figures. 
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Dependence of carrier mobility on their ity i 
i 1 density in cadmium sulfide. - 
ae aes by vacuum sputtering and having different resistivities, Rignt - 
3 a ~ experimental data on films, 4, 5 = data on_sinple crystals obtained 
elsewhere, 6, 7, 8 = theoretical curves for several densities, : 
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Dependence of carrier mobility in cadmium sulfide 
films on their thickness, 1 - films sputtered in 
vacuum on heated substrates (168C); carrier density 
2.3 x 10cm’. 2 - films sputtered in argon 


atmosphere on substrates heated to 2600; carrier 
18 <3 


density 2.6 x 10cm. 3 ~ theoretical dependence 
of carrier mobility on sample thickness. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420002-5" 


SESE RIE BR PSUR SARS IS CU SE SRS CE PE ERE eI RESTS 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420002-5 


a a ie we net etre tearm wale Ai Seon SAS ee ee wh Vatecce od & 
| ACCESSION NR: AP4041854 5/0139/64/000/003/0139/0143 
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- TITLE: Concerning the nature of optical absorption of polycrystal- 
| Line films of cadmium sulfide 


=, SOURCE: IVUZ. Fizika, no. 3, 1964, 139-143 


TOPIC TAGS: thin film, sublimated film, absorption spectrum, 
excitation spectrum, cadmium sulfide 


ABSTRACT: This is a continuation of earlier work by some of the 
authors (K. V. Shalimova, I. V. Karpenko, NDVSh, Radiotekhnika i i 
elektronika, “. 2, 233, 1958; K. V. Shalimova, T. S. Travina, L. L. ‘ 
Golik, DAN SSSR v. 138, 1, 1961). In the present work, new data are 
given for thin layers of cadmium sulfide containing different amounts. 
of cadmium atoms in excess of stoichiometric composition. The 
a iethogs of preparing the films and the test procedure are briefly 
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described. The experiments on absorption spectra have shown that if.-; 
the layer is deposited from vapor of the initial substance jn which — 
there are no free cadmium atoms OF else there is an excess of sulfur 
atoms, then the absorption of the compounds is very small in the : 
Such layers were prepared by sublimation without 
dissociation of the sulfide. The strong absorption of the visible .i- 
region of the spectrum observed in some cases can be gre 
by heating the samples in sulfur vapor. Results are described of 
; £ the medium in 
{which the jnitial powder was sputtered, its sublimation temperature, | 
and the heating of the substrate on which the sample was deposited. - 
The optical density of the compounds obtained by simultaneous subli- 
mation of cadmium sulfide and metallic cadmium 4s examined, and also 
the influence of heat treatment of the sputtered layers in sulfur -_ 
vapor. On the basis of the obtained experimental data it is con- : 
cluded that the absorption of cadmium sulfide in the visible or near 
ultraviolet regions has an impurity character. The investigations of 
films produced by different methods gave practically the same results, 
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which can be eymmarized as follows. 1. Strong absorption of CdS 
in the visible and the near ultraviolet region is observed only in 
the samples activated with cadmium. 2. Two maxima are observed in 
- the region of impurity absorption (320 and 420 millimicrons), if the 
‘substances are made on specially heated substrates. If the sub- 
strate is heated to 450C, the maxima are located at 380 and 490 
' millimicrons. This indicates that the cadmium impurity in the sul- 
| fide lattice nas two excitation levels. 3. In the far ultraviolet 
«ithe cadmium sulfide films have a strong absorption band with a maxi- 
‘mum at 230 millimicrons which can be shown to be due to intrinsic | 
. absorption of the cadmium sulfide. The value of the absorption co- 


iefficient (107--10° ese 5 indicates that the absorption is due to 
direct optical transitions of the electron film in the valence band 
-to the conduction band. Consequently, the width of the forbidden 
‘| pand for the direct optical transitions should be 5.3 eV. Orig. art. | 
has: 4 figures, 
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TOPIC TAGS: anil em sulfide, . luminescence | spectrum luminescence | : 
analysis, polycrystal, reflection band, Sashes absorption : 


ABSTRACT: Inasmuch as earlier ‘research on the ‘fine. structure in “the: ; 

: absorption, reflection, emission and excitation of luminescence of 
i hexagonal-modification cadmium sulfide was limited to single-crystal | pe 
' samples and thin films deposited on heated substrates, the authors 
. have undertaken to determine the dependence of the optical proper- 
/ ties of the “iexagonal modification of cadmium sulfide on the condi- oe. 
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ch it is ghteineds = orcas powders aah ee. crystallin 
fferent means— at different ‘temperatures and- 
| with different reagents, were used in the investigations... All the © 
i spectra were obtained in ‘unpolarized light. at Liquid-nitrogen ten 
', perature. The reflection spectra were obtained with the ‘ISP-51l - 
' spectrograph with UF-84 camera, while the radiation and excitation 
, spectra were investigated with the same spectrograph. but with an 2. 
| FEP=1 , photoelectric attachment. The tests were made: in the 4600-- 
- | 5400 A range. - The powders have five ‘reflection bands at Ligquid- 
. nitrogen temperature, and the. Luminescence excitation ‘spectra display 
/ six maxima. A comparison of these spectra. indicates. that: each maxi 
‘mam of reflection corresponds to a maximum ‘of excitation. “The fo: 


emission of cadmium-sulfide po e and green re-" 
gions of the spectrum. The blue’ band. has Ewo' maxima: with positions © 
that vary from sample to sample, ‘while the green band has four: : 
‘maxima at 5146, 5223, 5295, and 5390 A. The differences in the spec 
tra depend on the preparation. — The results ind cake that the getk: 
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ABSTRACT: In order to obtain additional “{nformation c ‘on ‘the mec 
of absorption and emission of light in- cds, the : authors. ‘investigat 
| the spectra of diffuse reflection, emission,. and” excitation of lu- - 
minescence of CdS powders of cubic modification; and also investigated 
the spectra of B-CdS powders annealed at high; temperatures in. air. and}. 
in a helium “atmosphere. All the spectra were >, investigated in’ unpo~ 
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| excitation and emission spectra were in 
A !trograph and a photoelectric attachment. ‘The cadmium 
im @ . | was precipitated from solution at t: 
| | 100 to 1200c. One band ig obs 
— | emission at.77K. After heatin 
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Continuous light, semiconduc tor 


ABSTRACT: This paper contains the results of investigations in the visible part 
of the spectrum, Experiments were made at room temperature and at the temperature 
of liquid nitrogen in both continuous and modulated light, Temperatures in the 
Sublayer were varied from 200 to 5006. It was found that fine Structure of the 
photocurrent Spectrum is observed only in samples prepared on a sublayer with 

a temperature above 300¢ ( sublayer temperatures were increased by intervals of 
100C). The higher the temperature of the Sublayer at the moment of sublimating 
the film, the sharper the structure, Macimums in the fine structure of phi 
current correspond exactly to minimums in the absorption structure. Maximums 0. 
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| ABSTRACT: In view of the lack of published data on the subject, 
_j the authors plotted the current-voltage characteristics of thin 
“@5a|-POlycrystalline films produced by evaporating pure CdS powder in a 
~“t yacuum of 1072 mm Hg on glass substrates coated with gold or with 
| lead dioxide. No definite comparison with theory could be made for 
| the characteristics plotted at negative polarity using gold elec- 
; trodes, which usually are barrier electrodes for CdS single crystals, 
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Current-voltage characteristic of 
€dS films: 1, 2, 3 - sputtered, 
4, 5, 6 ~ annealed in air. : 


Resistivity (ohm-cm) and thicmess 
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Crystalline structure of CdS films precipitated on a glass 
or metallized vase and subjected tc heat treatment. 


Kristallografiia 9 no.3:418-419 My-Je ‘64. (MIRA 17:6) 
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ABSTRACT: The purpose of the. inseetigseion was to. Getarnine the ear 
effect of changes in the ratio of.‘the components. ‘on. the ‘crystal . 
structure of zinc-telluride films, inasmuch as : such data are mniasing 
from the earlier papers on this alloy. ‘ The Anvestigations’ wére 
made on films produced by sublimating. gnTe! powder on glass" substrates| 
preheated to different temperatures. eaveral Gi srerent bechnd gies 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420002-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R' 


eS as. Sy Pree Te ar 
Set. So SSE 


LS rs as he et ZF MS ST = a fe 
ES Se Se DSS SI EES RICA PESISIESDS TIT LOT SISTER 
Bas sree me paneer: Sie en Bb reece Mae ere eS 


Bl d 
" | BUTE OE oo i AS xt 
‘JMACCESSION NR: AP4046050 
t ipjwere used for depositing the films. ~The: films. were prepared in: es 
_., Jan argon atmosphere at pressures from 107} to 10" mu Hg,. and at) = |: 
|. (substrate temperatures ranging from 70 to 500C.: When the zinc tel-— 
ee ‘Luride films were made by sublimation of ZnTe powder. alone, the . oe 
..* dhayers always consisted of erystals having a single cubic. modifica- < 
“ition. If zine telluride was evaporated jointly with metallic zinc. 


“ae ito produce the film, the structural picture was entirely different, ~ 
, . ‘depending on the substrate temperature. “In addition, the phase com- 
ee position of the resultant films varied with the argon pressure at.” 
the instant of crystallization. It is therefore’ concluded that‘ the ©” 
tructure of thin films of zinc telluride: depends to,a considerable’. 
degree on the relative content of its components: in the crystal -. 
lattice. Enriching the mixture with excess telluride results in 
growth of cubic modification crystals exclusively. Increasing the i 
relative content of zinc results in the formation and growth of — 
hexagonal zinc telluride crystals... Other. details in the differences | 
fue to varying the composition are also. brought out. Orig. art. 
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ABSTRACT: The temperature dependence of the reflection and absorption spectra of 

zine sulfide single crystals was studied in the range from 77°K to room temperature 
(20°C). The spectra were observed in the 3cO0 to 370 my range. The investigated spe- 
cimens included "perfect" cubic and henagonal single crystals without activator and 


crystals doped with chlorine, as well us some specimens with growth faults. In all 
over 100 crystals were studied. The »pvetra were recorded py means of an ISP-28 
spectrograph, using nonpolarized light. Considerable variation of the spectra was 


noted . In the case of some pure cubic specimens there is a sharp absorption edge at 
=O. : . - 3 23a 
3295 & at 77°K, while other crystais of the same batch have either a diffuse edge 
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ABSTRACT: It was shown in an earlier paper by the authors (Kristallographiya,8, 
461,1963) that the crystal structure of zinc sulfide films prepared by evaporation 
depends to a considerable degree on the deposition procedure. It would be reasonable 
to expect the absorption and reflections spectra of such films to vary as well. The 
surpose of the present study was to confirm this. As before, the films were preparal 
by evaporation-sublimation in vacuum, argon or hydrogen sulfide on fused quartz and 
glass backings heated to different temperatures fron 200 to g00°%. The spectra were 
recorded at 77°K by means of ar. ISP-28 apectrograph. It was found that the predomi- 
nant factor where the optical properties of the zinc sulfide films are concerned is 
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ABSTRACT: The authors' experiments have shown that almost ati 3 
hexagonal cadmium-sulfide has the same group of fine-structure band 
in the reflection spectrum at 77K, but amorphous powders, OF pow- - 
ders having a structure with packing defects, show. no such bands. ~. 
This difference has made it possible to carry out an optical phase - 
sis of freshly prepared and heat treated CdS powders. * The » eae 
rs tested in particular powders prepared in’the “Krasny*y 
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ma «reflection, luminescence excitation, and css cain’ spectra, due to 5 transitions: bee 
“tween the ground level of the excess. un atom. end its. excited levels. Four | 

B  waxima at 4545, . k605, 4670, and 4740 A were observed in the excitation spectra. of 
‘| “Blue luminescence, The spectral distribution of the ‘lumigescence of. the filus was. 
* {ndependent of the exciting wavelength in the 2200-4900 A range. “A fine structure 


iin the absorption, reflection, lusinescerice excitation, and. emission. apectre wes 
‘observed only for filns beving i lattices. ores ert. ‘has? : 
os 3 figures. 2 . eae ieee T 
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TITLE: Hall pickups based on thin layers of indium antimonide q (: a 
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SOURCE: Poluprovodnikovyye pribory i ikh primeneniye; sbornik statey , no. 13, 1965, 
306-311 


TOPIC TAGS: thin film transducer, Hall effect, thermoelectric sensor, magnetic 
field measurement, indium antimonide 


ABSTRACT: Hall pickups prepared by K. G. Gunter's three-temperature method were de- 
veloped for use as functional elements in electronic systegs and for measuring the 
strength and configuration of magnetic fields. Thin films'of indium antimonide were 
used as semiconductor layers, with dimensions ranging from 0.4 x 1,2 m to k x 8 mm. 
Four different types of pickups were developed. The first type, designed for use as 
functional elements in multipliers, dividers, and detectors, had overall dimensions 
of 10 x 15 mm with a semiconductor layer 3 x 3 m in area. Two other types of pick- 
ups were designed for measuring magnetic fields and for use in automatic devices. 
The fourth type measured 1.2 x 0.4 mm and was developed for measuring the configura~ 
tion of magnetic fields. The resistance of the pickups was less than 1000 ohm; sen~ 
sitivity was 70—180 yv/oe. The relationships between the parameters of the pickups 
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TITLE: Polymorphism of zinc selenide 


SOURCE: Kristallografiya, v. 10, no. 4, 1965, 497-500, and insert facing p. 498 


', | TOPIC TAGS: zine selenide, thin film, zine selenide erystallization, gine selenida: : 
sublimation, zinc selenide polymorphism od peaks a et 
ABSTRACT: experimental study has revealed fe possibility af obtaining thin (up to! 
10 u) -films\f zine selenide; ZnSe, which were composed of 100% hexagonal crystals. |. 
The films were grown by vaporization in vacuum of ZnSe powder on glass or quartz le 
substrate heated to 340C which forms macute angle with the axis of the vaporizer. ie 
|(crucible). This position of the substfate versus vaporizer creates scattering of + 
hich is a necessary condition for formation _ 
of exclusively hexagonal ZnSe ¢rystals. Conditions were also established for the pie 
formation of exclusively cubic\Br mixed cubic and hexagonal thin films. Moreover, : 
thin films were grown which were composed of ZnSe crystals having a structure ine i ° |: 


termediate between the cubic and hexagonal modifications. The effects of an excess! °° 
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TITLE: Narrow-line spectra of ZnS _monocrystals with packing errors 


SOURCE: Optika i spektroskopilya, v. 19, no. 6, 1965, 939-942 


TOPIC TAGS: zine sulfide, crystal growth, single crystal 


q 
ABSTRACT: It is established in this paper that in the spectra of zinc sulfide 


“monocrystals with packing flaws in the 300 - 330 millimicron region at at 77° « 
there may simultaneously appear bands characteristic of @~and B- ZnS, and also 
a number of lines which occupy an intermediate position between them. The 
presence of two phases is also indicated by X-ray analysis. A detailed study 
of the crystal structure and optical properties. of crystals of this type was 
made by means of the Lauet method with stationary and rotating samples and 
the photographic method for analysis of the absorption and reflection spectra. 
The authors found that the spectral complexity alluded to is the result of a 
layer-by-layer alternation of cubic and hexagonal structures, and also of the 
deformation of individual layers within these crystals attributable to growth 
defects, The type of packing present in falsely imposed layers can be deter- 
mined on the basis of an analysis of the optical spectra of the crystals. A 
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brief description is given of the structure types possible in the case of 

ZnS monocrystals. It is noted that great care should be taken in the study 
of the absorption and reflection spectral structures of these crystals, making 
this analysis only in conjunction with detailed X-ray observations, Authors 
make use of this opportunity to express their gratitude to Ye. V. Kolontsova 
for her assistance in this work. Orig. art. has: 4 figures. 
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Vv 
_ SOURCE: IVUZ. Fizika, no. 1, 1966, 132-136 
TOPIC TAGS: crystal structure, photoelectric property, cadmium 


sulfide, photoconducting film, spectral distribution, temperature 
' dependence 


ABSTRACT: In view of the lack of published data on the effect of the ..-: 
' technology of film preparation on the photoelectric properties of eee 
films, the authors have investigated the properties of polycryetal- 

line cadmium sulfide films| btained by thermal evaporation in Doo 
_ vacuum, and compared these data with those obtained by x-ray struc- ~_... 
ture and electron-diffraction analysis. The samples were prepared by 2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420002-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420002-5 
oR rs Te 


L- 2365-66 
ACG NR: AP6008114 eS (3 / 


' thermal evaporation of spectrally pure cadmium sulfide powder in 


vacuum at a pressure 107? mm Hg on glass or quartz substrates. The 
: substrate temperature ranged from 80 to 500C. The photocurrent spec-: 
- tra were measured at room temperature in continuously applied light 
using an optical system with double monochromatization; the results | 
_were automatically recorded with an electronic potentiometer (EPP-O9).: 
The error due to. the inertia of the CdS layer was reduced by record- - 
ing the spectrum at a very slow rate. The spectral distribution of 
' the photocurrent, the absolute and relative photosensitivity, and the. 
relaxation time exhibited a strong dependence on the substrate tem- | 
. perature. The higher the temperature, the higher the relative photo-' 
' sensitivity and the smaller the absolute photosensitivity and the : 
smaller the time constant. These differences were related with the |, 
- number of defects in the polycrystalline layers and with their phase . 
composition. Annealing the layers decreased the photosensitivity in 
a wide spectral range. This also points to the influence of the 
phase composition. The maximum of the spectral distribution was 
_e@lose to 550 nm. With increasing percentage of the cubic phase in 
the cadmium sulfide, the maximum shifted towards longer wavelengths, _. 
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since the maximum of the cubic modification was located near 550 nm. °. ma 
Orig. art. has: 3 figures and 1 table. 
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TITLE: Effect of the conditions under which thin films of zinc 
telluride are obtained on their electric properties 2, +7 


UA SOURCE: IVUZ. Fizika, no. 1, 1966, 136-141. 


TOPIC TAGS: zinc compound, telluride, resistivity, thermoelectric 
power, semiconducting film, temperature dependence, semiconductor 
carrier, stoichiometry, crystal structure 


"ABSTRACT: The authors report on the results of an investigation of : 
the resistivity and thermoelectric power of several sublimated p-type 
cubic-modification zine telluride i. in thickness, from 


. 107° to 107’ em. ‘The investigation was Motivated by the fact that 
- the contradictions in the results obtained by various authors were 
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apparently due to the differences in methods of preparation. The 
samples were prepared at different evaporator temperature, different 
distances between evaporator and substrate, and different degrees of 
vacuum in the working system, The initial powder was sublimated on 


glass and quartz substrates, which were either unheated (35C) or 
heated to 100, 160, 200, 250, 300, 350, 400, and 450C. The powder 


was sublimated in a vacuum of 3 x 10°? and 3 x 1077 mm Hg. The 
quantities measured were the specific resistivity,.and the thermo- 


electric power. The sign of the carriers was also determined. The . 
resistivity was measured as a function of the thickness of the sample,: 

of the substrate heating temperature, and the evaporator temperature. | 

In addition, the temperature dependence of the conductivity of the 
layers obtained under different conditions was measured. The results: 
showed that the coefficient of the thermoelectric power and the’ oe 
resistivity of the films depend considerably on the method of prepara- 
tion. This is due to changes in stoichiometry which occur under cor 
various conditions. The results also show that the type of crystal 
structure also has a pronounced effect, but heat treatment itself 
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does not. The thermoelectric power increased when the films were 
heated in air (400 -- 440C), reaching in some cases a value 1000 -- 
1200 uV/deg. The. electric conductivity had an irregular temperature ~ 


variation, but in most samples 4t increased with increasing tempera- 
ture. Orig. art. has: 6 figures and 1 table._ 
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TITLE: Electric properties of polycrystalline film of zinc selenide of cubic modi- 
2 ra nn 


fication ¥, nar , ar "; ! 
SOURCE: IVUZ. Fizika, no. 2, 1966, 133-136 | 


TOPIC TAGS: zine compound, selenide, resistivity, temperature dependence, polycrystal- 


line film, semiconductor film, activation energy 


ABSTRACT: In view of the discrepancy between the results obtained by different au- | 
thors on the electric properties of zinc-selenide films, the authors have measured 
the specific resistivity and its temperature dependence for films made by sublimation 
of the original powder and also by sputtering of the two elements separately. This 
resulted in samples that differed greatly in their properties. The preparation of 
the films is briefly described. At room temperature, films obtained by supperting 
annealed powder had 4 resistivity larger than 102 ohm-cm. When the composition was | 
enriched with an excess of selenium or zinc, the resistivity decreased by as much as 
three orders of magnitude. Films with excess zinc had n-type conductivity, and those |__ 
| 
| 
| 
i—— 


with excess selenium p-type. The temperature dependence of the resistivity was mea- 
sured in vacuum in the temperature renge 300 - 7OOK for aifferent substrate tempera- 
tures prior to deposition of the film. The increase of resistivity with decreasing 
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| dependence, x ray photography, x ray diffraction analysis, cubic crystal, crystal | 


growth ( 
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ABSTRACT: A study was made of the crystal modification of CdTe films prepared by vacu 


um sublimation in argon (10 !-10 2 mm Hg) on glass substrates heated from 70° to 400°C) 


The original CdTe material was sublimated at 500° to 800°C and had a cubic modifica- 
tion. Some specimens were prepared by evaporating pure Cd and Te in the sublimation 
chamber. The crystal structures of the grown crystals were analyzed by x-ray diffrac~ ; 
tion and electron microscopy. In all cases, only crystals with cubic modifications i 
were formed, the thinner films having (111) parallel to the substrate; by decreasing 

the substrate temperature and increasing the thickness, this orientation disappeared. 

When the original material was simultaneously evaporated with metallic Cd and Te, the 
structure became hexagonally modified. X-ray patterns of the cubie and hexagonally mo~— 
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TITLE: Spectral distribution of relative quantum yield for photoluninescence of poly- 
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ABSTRACT: The absorption, reflectance, Bat eae and quantum yield of yminescence 


From polycrystalline cadmium sulfide films‘at liquid nitrogen tem erature (77°K) were 
investigated. In the corresponding spectra in the 210-360 my region, four proad bands; 
‘ with maxima at 330, 290, 240 and 215 mu were observed while a fine structure consist- | 
ing of 4-5 bands was observed in the 4ug0-490 mu region. The spectral distribution of | 
inescance cf polycrystalline CdS Films is independent of the wavelength of | 
the excitation light. The radiation intensity of this luminescence is directly propor-| 
tional to the intensity of the excitation light over three orders of magnitude. These! 


; conclusions are based on a series of measurements carried out by the authors on hexa- |— 
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| heated in sulfur vapor was also studied. 


chiometric composition. 
my range disappear on heating in suifur vapor 
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Tho abject of the work was to study the narrow-Line absorption spectrum @t 
| 300-340 mu) of polycrystalline ZnS films during 3 gradual decrease of the concentra- ; 
‘ tion of zinc in excess of the stoichiometric composition. 
y heating the samples in sulfur vapore The optical absorption of ZnS single cr; 
The narrow-line spectra of both polyerystai= 
' Line and singlo-crystal ZnS were found to be highly sensitive to changes in the stoi- | 
Tao fact that the fine structure bands of ZnS in tho 300-330 | 
indicates that the excess zinc inthe | 


' sulfide lattice is responsible for their prosence 
' tion at 300-330 mp i$ measured against the background of the fund 
direct interband transitions, As in the case of other som 
ghly doped silicon," the probability of these tran~__ 
sitions increases with the concentration of the zinc impur : 
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ABSTRACT: ‘This‘is 4 cont 
temperature dependence of the abso 
where a photographic procedure Was used. I 
line films were of hexagonal modification, 

of the initial substance in vacuum, using & procedure described by the authors else- 

where (Kristallografiya V- 8, 774, 1963). ‘The temperature dependence of the spectra 

and of the quantum yield were measured with an optical system based on a spectrometer 
(DFS-12), universal monochromator (UM-2), double monochromator (DMR-+) y 
electronic continuous spectrum recorder (FEP-1). ‘The absorption spectra in the tem. 
perature range 7: - 300K were plotted with 6 recording spectrophotometer sF-10. ‘The 
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